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British Rainfall 1896. By G. J. Symons, F.R.S., and 
H. Sowerby Wallis. Pp. 221. (London : Edward 
Stanford, 1897.) 

Mr. Symons has now 3219 observers who send him 
rainfall statistics from different parts of the British Isles. 
On the average, there is one rainfall station in every 21 
square miles in England, one in every 36 square miles in 
Wales, one in 74 square miles in Scotland, and one in 
179 square miles in Ireland. The task of editing the 
records obtained at all these stations is thus a heavy one, 
and it becomes heavier every year on account of the 
increase in the number of observers. Unfortunately, 
the tendency is for observers to increase in districts 
already adequately supplied with rainfall stations, and to 
decrease in districts where stations are badly needed. 
In Scotland and in Ireland there are areas of several 
hundred square miles without a single observer, and in 
the county of Sutherland, which contains over two 
thousand square miles, there are only six stations, three 
of which are so close together that they may be regarded 
as one. It is to be hoped that next year the editors of 
“ British Rainfall ” will be able to report that Sutherland 
is giving more assistance than it does now to a know¬ 
ledge of the rainfall of the county. 

In addition to the usual discussion of the rainfall and 
meteorological observations of 1896, and general tables 
of total rainfall, the present volume contains short 
articles upon the rainfall in the vicinity of Seathwaite — 
the most rainy part of England—evaporation experi¬ 
ments, the Heberden family and meteorology, and a com¬ 
parison of German and English rain gauges and of Mr. 
Sidebottom’s snow gauge. 


LETTERS TO THE LEI TOR. 

[ The Editor does not hold himself responsible for opinions ex¬ 
pressed by his correspondents Neither can he undertake 
to return, or to correspond with the writers of rejected 
manuscripts intended for this or any other part of Nature. 
No notice is taken of anonymous communications .] 

The late Earthquake in India. 

Mr. R. D. Oldham, Director of the Geological Survey of 
India, has written to me for particulars of the photographic 
record of the Calcutta earthquake of June 12, 1897, as shown 
by the horizontal, pendulum of this observatory. As Mr. 
Oldham is preparing a full report on this earthquake, he has 
also asked me to let it be known that he would esteem it a 
favour if copies of all records of its effects, wherever it has 
left any traces, be sent to him at the “ Geological Survey Office, 
Calcutta.” Ralph Copeland. 

Royal Observatory, Edinburgh, August 24. 


On Mimicry. 

In a letter on p. 197 of Nature, which I saw only a few 
days ago, Mr. Walter F. H. Blandford, referring to my sugges¬ 
tion as to the scarcity of individuals of mimetic species of Lepi- 
doptera, rightly insists, that it has first to be shown that there is 
correlation between the acquirement of mimetic resemblance 
and the production of small numbers of specimens, before my 
suggestion becomes acceptable, and adds, that the advantage 
which the imago state of Lepidoptera probably derives from the 
resemblance to an immune model may possibly be counteracted 
by increased destruction in other stages. Mr. Blandford has 
apparently not taken into account what I thought to be too well 
known to need fuller explanation, and hence touched only by 
stating that “ so many mimetic species are scarce, in comparison 
with the non-mimetic allies,” namely, that the number of rare 
forms amongst mimics is remarkably greater in proportion than 
the number of rarities among their non-mimetic allies. This 
excess of scarcity among mimics Mr. Blandford’s assumption of 
increasing destruction in the larval states does not meet, unless 
we assume, further, that only rare species can become mimetic, 
or that the excess of rarity among the forms which have become 
mimetic is due to the acquirement of mimetic resemblance, i.e. 
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that there is the kind of correlation which my suggestion (p. 153) 
requires. In support of the latter alternative—the former does 
not concern us here-—I adduce the following statements, at 
which I arrived by a comparison of the mimetic and nou- 
mimetic forms of those two groups of Eastern Papilios among 
which mimicry occurs (Haase’s subgenera Cosmodesmus and 
Papilio, s. str .). 

(1) According to a rough estimate the proportion of the 
number of rare mimetic forms to the number of more common 
mimetic forms of Eastern Papilios is approximately as 1 : 2, while 
the proportion of the number of rare non-mimetic forms to the 
number of more common non-mimetic forms is as 1 : 4 ; that is 
to say, the number of rarities is among mimics about twice as 
large proportionally as among their non-mimetic allies. These 
numbers are, of course, not quite correct, as our knowledge of 
the insects in question is far from being complete. I add, 
incidentally, that the proportion of the rare to the common 
forms is as I : 2 in that group of Eastern Papilios which feed as 
larvae on Aristolochiacetz, and partly serve as models.” 

(2) The mimetic species which are mimetic only in one sex, 
or resemble the model only superficially, are generally common. 

(3) The mimetic species which are very variable are common, 
at least commoner than their less variable allies. 

(4) The mimetic forms which agree very closely with the 
model in both sexes are the rarest {cf. Haase, i ‘Mimicry,” ii. 
p. 116 : Stuttgart, 1893). 

These four points are decidedly in favour not only of there 
being a connection between the acquirement of mimetic re¬ 
semblance and the scarcity of individuals, but also of the excess 
of scarcity among the mimics being a consequence of the 
development of the mimetic characters. It does not seem to 
me to be far-fetched to say—as others have said before me— 
that rigorous adjustment of a species in one special direction 
(by Neo-Darwinian and Neo-Lamarekian factors) tends to lessen 
the adjustability of the species to changed conditions of life. 
The factor which has brought about mimetic resemblance is, 
according to the theory of mimicry, selection; as it was in my 
letter on p. 153 not my intention to bring forth new facts, but 
to show that one of the arguments against the theory of mimicry 
was invalid, I had to accept selection as the factor, and accord- 
ingly explained the excess of rarity amongst mimetic species by 
assuming that rigorous one-sided selection makes the species 
physiologically one-sided, i.e. less fit to meet new conditions of 
life equally well as the non-mimetic, more variable, allied 
species, the result of which would be proportionally greater 
scarcity of individuals or even extinction. Karl Jordan. 

Zoological Museum, Tring, August 25. 


INTERNATIONAL CONGRESS FOR THE 
UNIFICATION OF METHODS OF TESTING. 

N 1884 the late Prof. Bauschinger, of Munich, con¬ 
ceived the idea of bringing professional men engaged 
in testing materials into personal contact, with a view to 
initiating researches into the physical and chemical 
behaviour of structural materials. Congresses were held 
at Munich, Dresden, Berlin, Vienna, and Zurich ; and at 
the last-named Congress it was decided to form a per¬ 
manent International Association, which now numbers 
1200 members ; and under its auspices the sixth Inter¬ 
national Congress was held at Stockholm on August 23, 
24 and 25. Prof. Tetmajer, of Zurich, presided, and 452 
delegates from all parts of the world were present. One 
member of each nationality represented was elected an 
honorary president, the complete list being as follows : 
Mr. Ast (Austria), Mr. Greiner (Belgium), Prof. Han¬ 
nover (Denmark), Mr. Peters (Germany), Mr. Bennett 
Brough (Great Britain), Mr. Baucke (Holland), Mr. 
Banowitz (Hungary), Mr. Fadda (Italy), Mr. Krag 
(Norway), Prof. Belelubsky (Russia), Mr. Nyberg (Fin¬ 
land), Mr. Akerman (Sweden), Mr. Schraft (Switzerland), 
Colonel Mavandia (Spain), and Mr. C. G. Henning 
(United States). 

The list of papers presented comprised an account of 
the development of the iron, brick and cement industries 
of Sweden, by Mr. A. Wahlberg ; a description of micro¬ 
metallography considered as a method of testing, by Mr. 
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F. Osmond ; a plea for uniform international specifications 
for iron and steel, by Mr. Ast and Mr. Barba ; and an 
account of the advantages to be derived from the forma¬ 
tion of an international laboratory for investigating 
the methods of analysing iron and steel, by Dr. H. 
Wedding. In the last-mentioned paper it was pointed 
out that the relations of buyers and sellers in the 
iron and steel trades would be put on a much safer 
basis if standard methods were worked out so that 
any chemist of ordinary skill could be trusted to carry 
them out. This could best be done at a central labora¬ 
tory, where the work done in various countries could be 
collated and reduced to a common standard. A com¬ 
petent director for such a laboratory had been found in 
Baron Jiiptner, and ample accommodation had been 
granted at Zurich by the Swiss Government. Subscrip¬ 
tions towards the cost of maintenance for ten years had 
been promised by some of the large British and contin¬ 
ental ironworks, and it was consequently decided to 
begin operations in January next. 

In addition to the discussions bearing upon the testing 
of iron and steel, several important memoirs were dis¬ 
cussed in the Section, dealing with artificial building 
materials, the principal ones being on the relation be¬ 
tween the chemical composition of natural building stones 
and their resistance to weathering, by Mr. A. Buess 
(Hamburg) ; on the testing of earthenware pipes, by Mr. 
Gary (Berlin) ; on the hardening process of calcareous 
cements, by Mr. I). W. Michaelis (Berlin) ; and on the 
determination of the quality of hydraulic cements, by 
Mr. M. Meyer (Malstatt). 

The governing body, consisting of Prof. Tetmajer, Prof. 
Martens (Berlin), Prof. Debray (Paris), Mr. Berger 
(Vienna), and Prof. Belelubsky (St. Petersburg), was re¬ 
elected ; and, in view of the fact that the whole of the 
Council of the Iron and Steel Institute had joined the 
Association, it was decided to have representatives of 
the English-speaking countries on the governing body, 
Mr. R. A. Hadfield (Sheffield) and Captain Carter (U.S. 
Army) being those chosen. It was further decided that 
in future the proceedings of the Congress will be published 
in English, as well as in French and German. 


THE RADIATION OF LIGHT IN THE 
MAGNETIC FIELD. 

URING the past few months some interesting ex¬ 
periments have been made regarding the partial 
polarisation of radiations emitted by certain luminous 
sources when they are placed under the influence of a 
magnetic field. Important investigations in this direc¬ 
tion have been made by Dr. Zeeman, of the University 
of Leyden, who has -shown that the perturbations ex¬ 
perienced by the ions, under the influence of magnetic 
forces, produced new periods of luminous vibrations. 
Continuing this work, Messrs. Egoroff and Georgiewsky 
(Comptes rendus , April 5, 1897), with the aid of a Row¬ 
land grating and a Ruhmkorff coil, have observed a 
feeble broadening of the lines Dj and D 2 in the spectra 
of both axial and equatorial radiations. In investigating 
the appearance of coloured flames of polarised rays by 
using the Savart analyser, it was observed that the 
partial rectilinear polarisation of rays directed towards 
the equator of the magnetic field was easily observed, 
not only in flames of sodium, lithium and potassium, 
but in induction sparks between magnesium electrodes. 
In the cases of carbon, aluminium, mercury, zinc, bis¬ 
muth and iron, the Savart analyser showed no indication 
of rectilinear polarisation. In a second communication 
to the same journal (Comptes rendus for May 3), the 
results there enumerated may be summed up as follows. 
The relative quantity of equatorial radiations emitted 
by a sodium flame, and polarised rectilinearly, varies 
with the intensity of the magnetic field according to a 
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particular curve. Under the influence of a magnetic 
field of given intensity, the quantity of the light polarised 
rectilinearly, and emitted equatorially by the sodium 
flame, varies with the temperature of the flame. In 
studying the change of spectra of metals in a field of 
considerable intensity, a modification of the method of 
procedure was adopted, and resulted in the discovery 
of the rectilinear polarisation of the equatorial radiations. 
Nearly all the metals employed—namely, Cu, Tl, Zn, 
Cd, In, Mg, Ca, Ba, &c.—showed polarisation ex¬ 
clusively for those rays that are easily reversed. The 
phenomenon, the authors state, “ is observed in a very 
instructive manner for the copper in the green part of 
the spectrum (the change is very large for the ray 5105, 
most feeble for 5153, and zero for the long waves 5217 
to 5292). For indium, the change only occurred for the 
violet ray at 4510, while the others (6193, 5230, 5900, 
4680, 4616 and 4638) were not influenced by the field 
at all.” In experiments with Geissler tubes containing 
hydrogen and helium, no definite results up to the present 
have been obtained. 

In the experiments just referred to, it may be men¬ 
tioned that all the observations were made with the eye. 
It would, however, be interesting to inquire whether 
the photographic plate would register these small vari¬ 
ations, for then we should have a permanent record of 
a phenomenon which is not so very easy to observe, or 
which, at any rate, might be subject to “personal” error. 
The application of photography to show such effects has 
been accomplished by Mr. Alexander Anderson, assisted 
by Mr. Adeney. They employed a Rowland grating of 
21 ’5 feet radius, and obtained photographs of the cadmium 
spectrum, the source of light being a spark between cad¬ 
mium electrodes from the secondary of a large induction 
coil. Mr. Anderson’s account of his experiments is 
briefly summarised as follows. 

“ Three lines are very distinct in all the photographs, 
namely, those of wave-lengths 5086, 4800, and 4678 tenth- 
metres. Photographs were taken, both without and 
with a magnetic field, the time of exposure being exactly 
the same in both cases. This field was produced by a 
large electro-magnet excited directly by a dynamo giving 
a pressure with open circuit of 70 volts, the flat poles of 
the electro-magnet being covered with ebonite, so that 
they could be brought very close to the cadmium elec¬ 
trodes without interfering with the sparking. The field 
thus produced was practically uniform, and its intensity 
was found to be about 17,000 C.G.S. units.” 

In the first photographs the slit width was about '001 
cm., but in the later photographs about twice this width 
was used. An examination of the photographs showed 
that there was no evidence of any effect of the magnetic 
field, though the definition of the lines was all that could 
be desired, namely, very clear and sharply defined. 
When it be remembered “ that a length of one centi¬ 
metre in the photograph corresponds to a change of 
wave-length of 26 tenth-metres, and since an increase of 
breadth of a line of one-tenth of a millimetre (and prob¬ 
ably much less than this) could easily be seen on the 
photographs, there could not have been a change in the 
period of oscillation of as much as one part in 20,000.” 

To account for this negative result, Mr. Anderson 
suggests two possible reasons : viz. that perhaps the 
magnetic field was not of sufficient intensity, or that the 
exposure (thirty minutes for the narrow slit) was not long 
enough. He states, however, that with an eyepiece in 
place of the camera, he “ saw (or fancied he saw) a 
widening of the lines.” 

The whole phenomenon of the widening of the lines 
in the spectra of metallic substances in a magnetic 
field is, however, of great interest to both physicists 
and astro-physicists, and it is important that both eye 
and photographic results should be obtained when 
possible. 
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